We describe a new gas-chromatographic procedure for ethylene glycol in serum, determined as the cyclic phenylboronate ester. The method is rapid, requires only 100 .tL of serum, and either an OV-1 or an OV-17 column is used. The linear dynamic range extends to at least 5000 mg/L, with a lower limit of detection of 10 mg/L. Analytical recovery of ethylene glycol from serum averaged 97% (95-101%) over the concentration range of 250-5000 column. The reaction of alkyl and aryl boronic acid derivatives with 1,2-and 1,3-diols to form cyclic boronate esters is well known (9, 10). The reaction of phenylboronic acid with ethylene glycol proceeds as shown in Figure 1 . Ins similar fashion, six-membered cyclic boronate derivatives are formed from 1,3-diols. The method described is rapid, sensitive, precise, and demonstrates a wide linear dynamic range. 
ethylene glycol toxicity . phenyl.. boronates . 1,2-diols, 1,3-dlols . OV-1, OV-17 -mass spectrometry Intoxication due to ethylene glycol, although relatively rare, is a major clinical emergency that requires early identification of the toxic agent so that appropriate therapeutic measures can be instituted (1,2). The toxicity of ethylene glycol is associated with its metabolism by liver alcohol dehydrogenase to several compounds, including glycolic and oxalic acids (1). Consequently, a moderate to severe metabolic acidosis ensues, along with renal and cerebral organ damage (1,3). Ethanol is effective as a specific antidote to inhibit the alcohol dehydrogenasemediated metabolism of ethylene glycol (1, 2) . Hemodialysis and forced diuresis may also be used in association with ethanol infusion(1,2). Several gas-chromatographic procedures have been proposed for determination of ethylene glycol in serum or blood (4-7). Those which involve the direct determination of underivatized ethylene glycol suffer from low sensitivity and problems associated with tailing (4,5). Other methods based on derivatization of ethylene glycol are either tedious and suffer from poor precision(6)or do not provide forthe use of an internal standard and have only moderate limits of detection (7 column. The reaction of alkyl and aryl boronic acid derivatives with 1,2-and 1,3-diols to form cyclic boronate esters is well known (9, 10). The reaction of phenylboronic acid with ethylene glycol proceeds as shown in Figure 1 . Ins similar fashion, six-membered cyclic boronate derivatives are formed from 1,3-diols. The method described is rapid, sensitive, precise, and demonstrates a wide linear dynamic range. atives of 1,3-propanediol and 1,2-propanediol 
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Discussion
Our method overcomes many of the aforementioned analytical problems in the analysis for ethylene glycol. The phenylboronates form rapidly and demonstrate good chromatographic characteristics.
We also investigated the use of n-butylboronic acid for derivatization. However, the nbutylboronate ester of ethylene glycol is not retained on either the OV-1 or the OV-17 column, even at temperatures as low as 70 #{176}C.
Under the conditions of the analyses, the final reaction mixture contains about 80 mL of water per liter. The use of 2,2-dimethoxypropane as the solvent for phenylboronic acid aids in achieving this low water content. In the presence of an equimolar quantity of water, 2,2-dimethoxypropane undergoes solvolysis to form methanol and acetone in a molar ratio of 2:1 (11). Although some phenylboronate derivatives do not form in a aqueous medium (10, 12, 13) , the proportion of water in our reaction mixture apparently does not inhibit reaction with the glycols we examined. When the reaction was performed under anhydrous conditions, we saw no increase in absolute peak heights for ethylene glycol phenylboronate.
It is also apparent that phenylboronate formation can occur "on column." When a sample of ethylene glycol was injected onto the OV-17 column, followed by a separate injection of phenylboronic acid in 2,2-dimethoxypropane, a peak corresponding to the phenylboronate of ethylene glycol was seen. In this regard, we were unable to demonstrate a time dependency for the formation of the phenylboronate. Absolute peak heights obtained immediately after adding phenylboronic acid to a solution of ethylene glycol in acetonitrile did not increase during 30 mm. Therefore, the phenylboronate either forms 
1.3-Propanedlol phenylboronate
extremely rapidly or at least in part may be formed after injection into the gas chromatograph.
The small amount of water injected onto the column appeared to exert no deleterious effect on column performance. Several hundred injections were made onto the OV-17 column over a period of three months without loss of column effi-ciency. It is, of course, possible to dry the sample by evaporation prior to formation of the boronate derivative; however, this not only is less convenient, but results in significantly poorer precision.
That the phenylboronate derivatives were indeed formed under the conditions of the assay is shown by the mass spectra presented in Figure 5 . The method demonstrates good precision, with CVs below 2.5% over the concentration range 500-2000 mg/L. We saw no interference from acetone, ethanol, methanol, isopropanol, lactic acid, or from several different barbiturates or benzodiazepines under the conditions of the determination.
